Rapid reconstitution and characterization of highly-efficient sarcoplasmic reticulum Ca pump.
The Ca pump was reconstituted from the purified sarcoplasmic reticulum ATPase and excess soybean phospholipids by the freeze-thaw sonication procedure in the presence of cholate. In the absence of Ca precipitating agents, the reconstituted proteoliposomes accumulated Ca2+ at an initial rate of up to 0.7 mumol/mg per min at 25 degrees C, and a value of 1.54 was obtained for the coupling ratio between Ca uptake and Ca2+-dependent ATPase activities. The proteoliposomes were mainly unilamellar vesicles but were heterogeneous with respect to their size. When reconstituted at a lipid/protein ratio of 40, proteoliposomes had a buoyant density of about 1.04 and their average internal volume was 1.4-1.6 microliters/mg of phospholipids. More than 95% of the ATPase was incorporated randomly into these proteoliposomes and the fraction of proteoliposomes that represented about 50% of the total intravesicular isotope space contained right-side-out oriented enzyme. 86Rb efflux from the 86Rb-loaded proteoliposomes was found to be slow even at 25 degrees C. Therefore, the proteoliposomes prepared by the present simple method should be useful for the study of the side-specific interaction of ions such as alkali metal cations with the sarcoplasmic reticulum Ca pump.